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BOSTON TRANSIT COMMISSION. 



20 Beacon Street, 

Boston, Aug. 15, 1901. 
To THE City Council of the City of Boston ; 

In compliance with Statutes of 1894, chapter 548, section 
24, the report of the Boston Transit Commission for the 
year ending Aug. 15, 1901, is respectfully submitted. 

Subway. 

During the year expenses on the subway have amounted 
to about 12,100, of which more than one half was for the 
construction of a pipe sewer under the Common to carry 
away water which, during storms, collected around the en- 
trances to the Boylston-street station, and for worli done in 
consequence of the break in the thirty-inch water-main on 
Tremont street in August, 1900. This expenditure was 
for new construction. 

Use of Third Rail in the Subway. 

Prior to the preparation of the last annual report a com- 
munication had been sent to the Boston Elevated Eailway 
Company in relation to methods to be adopted to obviate 
or minimize the danger from the third rail in the subway. 
A reply to that communication was received in November 
as follows : 

President's Office, 
101 Milk Street, Boston, Mass., Nov. 12. 1900. 
The Hon. George G, Crocker, Chairman, Boston Transit Commis- 
sion, 20 Beacon Street, Boston, Mass. : 

Dear Sir : In response to your letter of June 28 of tbe current year, 
aaying I h at " the Commission would like to be informed as to what 
method you propose to adopt ,to obviate or inininiize the danger fi-om 
llie third rail in ilie subway," I regret that I have not been able earlier 
to give you the information desiied. 

Several methods have been suggested and proposed to the Honorable 
Board of Railwad Commissioners under the law, for the approval of 
that Board. That Board, however, has but Just given its consent to the 
method proposed. I send herewith likic-pilnts. showing the method as 
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-approved by the Hoard of Railroad Commissi oners. It is understood, 1 
suppose, that the manner of use will be the usual one of a aboe, so- 
called, coming in contact with the third rail. The blue-piinte show the 
method of guaL'ding the third rail. 

Itespecifiilly, 
(Signed) Wm. A. Bascrokt, 

President. 

This proposed method of guarding the third rail did not 
commend itself to the Commission, The Chief Engineer 
was thereQi)on requested to confer with officials of the road 
as to additional protection and as to the feasibility of using 
other methods of propulsion for elevated trains in the sul>- 
way. Later the following communication was received 
from the company ; 

President's Office, 

101 Milk Stbeet. Boston, Mass,, Nov. 23, 1900. 
Hon. George G. Crocker, Chairmaa, Boston Tranait Commission, 
20 Deacon Street, Boston, Mass. ; 
Dear Mr. Chairman : Without wishing to be intrusive, 1 ask per- 
mission ta call your attention to the necessity which exists of learning 
what form of guard we are to use with tJie third vfwl on the elevated 
lines. Not only is the contract for the guard held in abeyance, but the 
construction of the car truciis is also, until we hear from your Board, 
The urgency of this matter is presented to me almost daily by the 
officials of our company immediately concerned, and if it is feasible for 
your Board to take early action, I shall be very glad ; for it will be of 
great asiiistanco to us in getting ready to operate the elevated lines. 
Respectfully, 
(Signed) Wm. A. BANCHot-x, 



To this the Comnti.^sion replied as follows : 

Boston Transit Commission, 

20 Beacon Street, Boston, Nov. 27, 1900. 
William A. Bancroft, Esq., President Boston Elevated Railway Com- 

Dear Sir: Your letter of the 23d inst., requesting early action by 
this Commisfiion in relation to the method of protection of the third rail 
in the subway was duly received. 

We respectfully call your attention to tlio fact that by letter under 
date of the 2Hth June last we inquired what method you proposed to 
adopt. It was not until the 12th inst., that we received a communica- 
tion with a blue print showing the method approved by the Railroad 
Commissioners. 

We recognize that there is a question whether the legislation of 1897 
has not removed from us the responsibility as to this matter which 
rested ujwn us under the contract with the West End Street Railway for 
the use of tlic subway, but if such responsibility still exists we hereby 
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notify you that the particular method of proteeling thfi third rail sub- 
mitted to us by your communication of the IStb mst., does not meet 
witli our approval. 

By order of the Boston Transit Commission, 
(Signi'd) George <r. Crocker, 

Chtiirmati. 

On Xoveinber 30 a conference was lield witli officials of 
the Boston Elevated Railway Company with reference to 
the attitude of the Commission as to the third rail and guard 
therefor. The company took the ground that the clause in 
the Act of 1897 which (section 6, chapter 500) required the 
Board of Railroad Commissioners to examine the plans of 
the company " with I'eferenee to the rolling stock, motive 
power and method of operation and with reference to the 
convenience and comfort of the public," and when such plans 
were satisfactory to that Board to give a certificate approv- 
ing the same, superseded the clause in the lease of the suly- 
way to the West End Street Railway Company, which was 
signed in December, 1896, requiring the approval of this 
Commission as to the manner of use of any motive power, 
hut that if this Commission claimed jurisdiction in the prem- 
ises, that jurisdiction would not be disputed. Thereupon 
the following vote was passed : 

Voted, That the opinion of the Corporation Counsel be requested upon 
the following : — The Boston Jilevated Railway Company proposes to 
adopt the third rail system for the operation of its elevated service 
within the subway, and ils equipment therefor and guard for snid rail 
have tieen submitted to and have received the approval of the Board of 
Riiilroad Commissioners. Is it part of the power and duty of this Com- 
mission to approve or disapprove of said third rail and the method of 
guarding the siime P 

In December the Chairman reported that the Corporation 
Counsel had given an oral opinion that the powers of the 
Commission under the contract for the use of the subway 
were not affected by the legislation of 1897. This fact was 
stated to the company in the following communication : 

Boston Transit Commission, 
20 Beacon Street, Boston, Dec. 13, 1900. 
Boston Elevated Railway Company, William A. Bancroi-t, Pres- 

Drar Sir: Further consideralion confirms tliia Commission in the 
opinion that the method of guarding the third rail in the stibway is sub- 
ject to its appiMval. This view of the power and duty of the Commis- 
sion is conhrmed by an oral opinion of the Corporation Counsel this day 
given. 

Yours very truly, 
(Signed) (iEOHGF, G. Crocker, 

Ohainnan. 
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After conferences both with the Board of Railroad Com- 
missioners and with the officials of the Boston Elevated 
Railway Company, the following waa submitted by the com- 
pany on December 18, and was approved by both Boards : 

Location ani> Photection op Third Rail in Subway. 

1 . Location : In such portions of thu subway as are occupied by traeka 
for bolh surface and elevnted cars, the tbird rail to be lucated on that 
Bido of Ibe subway furthest from the surfiice car tracks ; at stations, to 
be InciLted on the side furthest from the platform. In subway occupied 
by two elevHied tracks, the third rails to bo located between the tracks. 

2. Protection: The form of protectioa. or suartl, which is deemed 
by the railway company best suited for use in the subway is in the 
nature of a sheath of thin board, fastened to the side of the rail, thus 
protecting against an? contact except on top of the rait, this shenth to 
be painted white ana plainly lettered " Dan^r, Live Rail." It is be- 
lieved that this sheath, combined with the location of the rail as above 
described in points where no temptation exists to walk upon it. will be 
a better protpction than the Betting up of any raised guard, which would 
increase the difficulty of getting over the rail, and would seriously im- 
peril those whose duties required them to be upon these tracks. 

At all paints where not already provided, a foot-walk to be built on 
the side furthest from the third rail. 



Dec. 18. 1900. 
CSS r P. 

(See Plate A.) 

Later the company made the following application, which 
was granted, for a change in the location of the third rail in 
certain portions of the subway and permission to erect a 
fence in connection therewith : 

President's Ofhce. 
101 Milk Street, Boston, Mass., Feb. 20, 1901. 
The Boston Transit Commission, Geo. G. Crocker, Chairman, 
20 Beacon Street, Boston : 
Dear Sir : We hereby request your Honorable Board to approve the 
erection of fence and change of location of third rail from plans origi- 
nally approved in those portions of the subway used in common by sur- 
face and elevated cars, as shown by blue prinls of plans of George A. 
Kimball, Chief Engineer, No. 20908 and 20909. 
Yours tmly, 
(Signed) Wm. A. Bancroit, 

President. 

The plans named in the communication are shown on 
Plate B. 

Break in 30-inch Water-main under Tremont Street, near 
the Comer of BoyUton Street. 
After investigation it appears to the Commission that it is 
not responsible tor the accident to the thirty-inch water- 
main in Tremont street neai' Boylston, on Aug. 8, 1900, 
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Eabt Boston Tunnel. 

Section A of the East Boston tunnel, extending from 
Maverick square in East Boston to a point 100 feet south- 
west of Webster street, has been completed. Work on 
Section B is progressing at the rate of about 5 feet a day 
and has reached a point within 296 feet of the Harbor Com- 
missioners' line. The space about the incline in Maverick 
square has been graded and seeded, and will have a fence 
like the one in the Public Garden. 

The contractors for Section B, Shailer & Schniglau Com- 
pany of Chicago, and Dunfee & Taylor of Syracuse, having 
formed a new corporation for the carrying out of this con- 
tract, permission was granted to them to assign their con- 
tract to the new corporation and the work of construction is 
now being done thereunder by the Boston Tunnel Construc- 
tion Company. 

Width of the Tunnel. 

The question of a greater width of the tunnel has again 
Iwen agitated by the Boston Elevated Railway Company, as 
shown by the following communication : 

President's Office, 
101 Milk Street, Boston, Mass., Oct. i, 1900. 
East Boston Tunnel should be made larger. 
Hon. Gborqb G. Crocker, Chainnan, Boston Transit Commission, 20 
Beacon Street, Boston, Mass. : 

Dear Sir : The matter of the dimensions which have been adopted 
for the East Boston tunnel still en?a,gea our attention, notwithstanding 
the information contained in letter from Chief Engineer Carson of July 
26 last. 

We believe that the space afforded by the section adopted by youi" 
Commission does not give adequate cav clearance tD insure safety of 
operation, and does not provide adequate room for the protection of 
workmen or passengers who may he in the tunnel while cars are being 
operated. We believe that in a work of this magnitude consideration 
should be had to the future, which if the past is to be any guide would 
indicate larger dimensions of cars than those now used. We also 
believe that a tunnel of this magnitude should be large enough to pro- 
vide safe clearance for the operation of the largest freight or Pullman 
car that is now in use, and this irrespective of the fact that such clear- 
ance does not now exist in that portion of the subway with which this 
tunnel may connect. 

We also believe that for our own wires necessary in the operation of 
our railroad, and for the wires of other companies which public con- 
venience may require to be placed in this tunnel, no adequate provision 
is made in the tunnel as proposed, and that this matter is one of equal 
tmportance to that of car clearance. 
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to selecting a route for the tunnel which would best accord 
with the proposed new subway and with such future system 
of subways as the growth of the city might require. As a 
result it was decided to alter the route originally chosen, 
and to extend the tunnel across the harbor almost in a 
straigltt line in continuation of Lewis street in East Boston, 
to the foot of State street, passing from this' point under 
State and Court streets to Scollay square. This route is 
straighter than the old one ; it brings the tunnel to the city 
proper at a more central point ; it crosses Atlantic avenue 
at a point where there is a station of the Elevated Railway, 
thus allowing a transfer lietween the Elevated Railway and 
the tunnel; it will provide quicker transit and probably 
accommodate a larger number of persons ; it will allow of 
belter connections between the tunnel and any future sub- 
ways running north and south through the city ; and when 
the authorized subway under Cambridge street .is built, it 
will be well adapted for making a direct through connection 
between East Boston and Cambridge. 

As a preliminary to this change of route the following 
communication was sent to the War Department : 

Boston Transit Commission, 
20 Beacon Stkeet, Boston, May 21, 1901. 
To the Honorable Elihu Root, 

Secretary of War of Ike United Stales of America : 
Sir : Permission waa graDtcd this Commission in a letter dated Feb. 
15, 1899, from Honorable Russell A. Alger, then Secretary of War. to 
construct a tunnel undci' ihe harbor from a point at or near Maverick 
square, in that ^art of Boston called East Boston, to a point on or near 
Hanover street in the city of Boston, as shown by plan of the Commis- 
sioQ Ko, 4410, and in a letter dated Jan. 11, 1900, from Honorable G. 
D. Meikiejohn, Acting Secretary of War, permission was granted to 
change the cbarat/ter of the structure .shown on plan No. 4410 to the 
wider structure shown on plan No. &017. 

On account of probable action by the Legislature of Massachusetts, 
proviJing for the construction of additional subways in the city of Bos- 
ton, It is desirable that a wider zone be given within whieh a ronte for 
the tunnel under the harbor may be selected. Plan No. 5261 submitted 
herewith, with hlue-prinled copy, indicates a zone that would give the 
latitude suggested. Mr. Howard A. Carson, our Chief En^neer, is at 
your service to furnish any further information you may desire. 

Wherefore, this Commission respectfully requests that the tunnel 
as indicated on said plan No. 5261 may be authorized, approved, and 
permitted. 

Kespectfully. 

The Boston Transit Commission. 
(Signed) By George G. Crocker, CMirman. 

What the Commission therein requested was granted 
June 15, by the following documents: 
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WtK UEFAKTmKKT, WaSHCC'^TOX. JodC 15, 1>t]. 

nie X«. 14»&. 

SiB: lUderrio^ lo War Uepartmeal instnimeDt cf Feb. 15, 1^^. 
grsnline' tli« htifttja Tmuil CrimmU'ion pmni^on to eoostneL m 
chaHDerfor Mreet rajlvar purpo&M ooiler BurtoD harbor, and to p«r- 
robhirm prsoti^ Jan. 11. V.'*>. for the t-onstznctioo of either* single or 
doulile tulfe toiinel, as taiA ConiinisM<ia mi^iit eled: al^o to joar appli- 
cation vt Uaj 21it D^lini'i, 1 have the honor to trsn^mil herewith, for 
retention, an instmtnent srantin^ the said Bo^on Transit CommiKioii 
permiwioD to evnstniet said tonnel within the sone indicated on plan 
S'o. iiitil, attacbtid to injtmmeDt of this date, sabject to the coDditions 
set forth therein. 

Terv respectfnllf. 
(^Signed) EUHC Boor. 

Seertiary of War. 
Ma. Geobce C. Caocna, 

CkairmaH, Ito^oa TmMt C 
30 BcMun « 

Clnclosare: U9!y-2.^ 

Whereat, By an instninient dated Feb. 15, 1899, the Secretary of 
War granted unto the Boeton Transit Commiasion permission to con- 
atmct a tonnel for street railway purposes under Boston Harbor, from 
a point on or near Hanover street m the city of Boelon, to a point at or 
near Maverick sijuare, in that part of Boston called East Boston, Mass., 
as shown on the plan attached to saiA iostrnment; and on Jan- 11, 
11)00, permission was granted for the conslmction of either a single or 
double tube tnnnel, as said Commission might elect : 

And, WhtreoM, Said Boston Transit Commission now requests that a 
wider zone t>e given within which a ronle for the tnnnel may be selected, 
and submits plan No. 5261, on which such a zone is indicated ; 

Now. Therefore, This is to certify that under authority of Section 10 
of the River and Harbor act, approved March 3, 1899, and in accordance 
with the recommendation of the Chief of Engineers, the Secretary of 
War hereby giveg unto said Boston Transit Commission permission for 
the construction of the tunnel within the zone indicated on said drawing 
numbered 5261, which is hereto attached, upon the following c<mditions: 

1. That in case a future increase in channel depth necessitates a 
lowering of the structure herein authorized, the same shall be promptly 
done by said Commission without expense to the United States. 

2. That the work herein permitted to be done shall be subject to the 
eapervislon and approval of the Engineer Officer of the United States 
Anny in charge of the locality. 

Witness my hand this fifteenth day of June. 1901. 

[seal.] (Signed) Elihl- Root, 

Secretary of War. 

Upon the receipt of the above permit conferences were 
held with the Boston Elevated Railway Company in relation 
t« the route, that company being by law the lessee of the 
tunnel. The company's position in the matter was set 
forth in the following letter : 

101 Milk Street, Bostok, Mass., July 3, 1901. 
Boston Transit Commission, 20 Beacon Street, Boston : 

(iF.NTLEMEN : Referring to our conversation of yesterday in regard to 
the proposed alteration of the route of the East Boston tunnel and the 
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>way u 

¥ the Act of 1897, with a view of running a through 
service of elevaten cars from Harvard square, Cambridge, to East 
Boston through the East Boston tunnel, we have to say that we do not 
see any objection to the same and do not object, provided the East 
Boston tunnel be planned and constructed in a way satiafaclorj to na for 
the operation of elevated trains therein. The particular poiuts upon . 
which we wish' to have the tunnel made satisfactory to us are, fii'St, the 
size of the tunnel ; second, the curves of the same ; third, the grades ; 
fourth, the track sidings and extra tracks where the same are deemed 
necessary. 

A tunnel adapted for the running of surface cars will not, in our 
opinion, be adequate for the operation of elevated trains. We believe 
that we need for the elevated train service longer platforms, more 
station facilities, straighter tracks with less grades than are adapted for 
the running of surface lines. We have no doubt but that we shall be 
able toagree with you as to these necessary features and as to all details 



that may arise. 



Yours very truly, 

WiLLiAH A. Gaston, 

Chairman, Board of Directors. 



July SS the following pi^amble and vote were passed : 

Whereas, permission has been granted by the Secretary of War for a 
location for the East Boston tunnel within the zone shown on plan 
B. T. C. 6961 ; and 

Whereas, the Boston Tunnel Construction Company has signed an 
agret^raent with this Commission amending its contract for we con- 
struction of Section B, so as to cover the location shown on plans 
B. T. C. 5272 to 5279 inclusive ; and 

Whereas, the United States Fidelity and (Juaranty Company has as- 
sented to such amendment of the contract, 

Voted, that the location for the East Boston tunnel shown on plans 
B. T. C. No. C2T4 to 6279 inclusive, known as the State-street route, be 
adopted. 

The work ia now progreeaing under that vote. 
Alterations, 

(Authorlied b; Chapter UKI, Acu of 1B8I.) 

Pleasant-street Terminal. 
An important alteration in the subway has beerf made at 
Pleasant street in accordance with the following request from 
the Boston Elevated Railway Company : 

President's Office, 
101 Milk Street, Boston, Mass., Sept. 10. 1900. 
To the Honorable Board of Transit Commissioners, 20 Beacon Street, 
Boston, Mass. : 
Dear Sirs ; In accordance with the provision of section 12 of chapter 
500 of the acta of the Legislature of 1897, you are hereby requested to 
make such alterations in the subway near Pleasant street as will pro- 
vide for the operation of the elevated trains of this company to and from 
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the cat Donlh of PleaMuit street aad the sabwaj, ju>d will also proriite 
for a ststiou fmmedialelj north of Pleaaant street, ia sccorduice with 
the plans of Mr. C. S. bergeant. Tice-president of this companj. here- 
with mbmitted ; the cost thereof to be conaidered as part of the cost of 
the snbway nailer the exUlin^ contract with the West Knd Street Rail- 
way Companj for the use of Uie same. 
Respectfnlly, 

Bon^x Elevatei> RAiLW.tr Compast, 
(Signed) By U'u. A. Basckwit, 

Prtgideat. 

The contract for altering the grades &od preparing the 
Hubway at Pleasant street for connection with the elevated 
service was awarded to Patrick McGovem and was finirshed 
December 19, its cost being $30,230.21- The work was so 
planned that a station covering, tein]>orary or permanent, 
can \>e erected at any time. 

Sub-Paenagetirays at ScoUai/ S'^ua}-e. 
On account of the removal of through i^uriace cars of the 
Boston Elevated Railway Company from the Scollay square 
station and the retention at the same station of surface cars 
of the Lynn & Boston Railroad, together with the complete 
separation of the traffic of the two lines, it was deemed 
advisable to provide means of communication between the 
easterly platform at Scollay square and the elevated plat- 
form. For this purpose, at the request of the company two 
passa<re» were built beneath the tracks at a cost of about 
$7,000. 

To further adapt the subway to the requirements of the 
elevated train traffic minor changes have l>een made in 

The cost of the alterations made by the Commission at 
the request of the Boston Elevated Railway Company in 
accordance with Statutes of 1897, chapter 500, is at this date 
♦243,951.43. 

ClIARLESTOWX BrIIMSE. 

By Statutes of 1897, chapter 500, the Commission was 
required to construct the Charlestown bridge of such strength 
as to support safely the stnicture of the elevated railway, 
but it was provided that any alteration in the plan of struct- 
ure of said bridge thereafter made by said Commission in 
order to secure such additional strength should be paid for 
by said corporation. The Commission and the company 
i that the cost of such extra construction was $4,020. 
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In addition, to hasten the progress of construction, the pav- 
ing of the entire roadway was done by the Commission, it 
bemg arranged that the cost of such part as should l)e done 
by the Boston Elevated Railway Company under the street 
railway act should be repaid by the company. The com- 
p&ny'a proportion of paving, etc., was fixed at $7,593,94, 
making a total due from the company of 111,613.94. This 
sum was agreed to by- the company and the debt was can- 
celled by its payment of certain obligations contracted by 
the ('ommission, as follows ; 



July 26, 1900, W. H. Ellis . 


«7,000 00 


Sept. 27, 19U0,M. Shields 


1,000 00 


Oct. 11. 1900, W. H. Ellis , 


1,600 00 


Oct. 25, 1900, H. Gore & Co. . 


1,014 08 


Dec. 18, 190(), M. Shields 


518 00 


Jan. 15, 1901, Miller & Shaw . 


581 86 


Total 


sn.en 9i 



October 31 the following vote was transmitted to His 
Honor the Mayor : 

Voted. That His Honor the Mayor be notiSed that the old Charles- 
river brldpfe has been removed between the harbor lines and that the 
remainder is left as an approach for a public landing under the tevms 
of chapter 548, acts of 1894. 

Jan. "22, 1901, the following communication was sent to 
His Honor the Mayor : 

Boston Teansit Commission, 

20 Beacon Street, Boston, Jan. 22. 1901. 
Hon, Thomas N. Hakt, Mayor : 

Deab Sir : The following was passed at a meeting of this Commis- 
sion held to-day : 

'• Po/ed, That His Honov the Majoi- he notified tliat the storehouses 
under the Charlestown end of the new bridge to Charlestown having 
been completed and being now ready for use, this Commission transfers 
the care and control of the same to the city of Boston." 
A true copy. 

Attest : 
(Signed) B. Leighton Beal, 



To which the following reply was made : 

Mavoe's Office. 
Boston, Mass., Jan. 22, 1901. 
To the Boston Transit Commission: 

Gentlemen: I acknowledge the receipt of vour communication of 
to-day, notifying the city of Boston of the completion of the storehouses 



,Goot^lc 







Mar 2> Cii^T!r.li-rV,a, wm jracr^i *: tin? 3.ini«r H- 'TTti^ 
Tli*; »;'»-rt 'iftM y<r\Ai!t: to dale has fieta tl.i'->i.3;>^.-t3- 



Tti* fcliowinw i^ if* t-»*&d!iion of (be debt 
furwl^ ft'ir ibfc T»ri«ta* «i>prt»priation5 for the 
iUrmmU^ifrO, at the dale of this reptnt : 

MCKWAT (IsCUIDDfi AltEKAHOSS). 

(DM, f 4,415,000, oidMdi! d/M fimil.) 

Awiant 'A tanA, Ang, Vt, liiOO 

UAKt-M. im tiank deponiU, Ang. 15, ISOo, to dwe 
(nl«r«i!t 'iD inrmtm^nu, An^. 15. 1S*>I. co date . 
HKti^Hut rec«)v«d, Ang, 14, 'iS'W, to diUe . 



mod sinking 
work ct tbe 



t.o» or 

61.3:4 2» 



CHABLE-noirs BsiDGE, Xo. 1. 
{DfM. 0750,000, iwiide debt Html.) 

AiwrtJDtrffnwl, Aug, 1ft, 1900 

IntfifM on l^ank depoxiu, Aag. 15, 1900. to date 
Int«r<!*t on inveftlmentB, Ang. I9. 1900. lo date . 
HevtKaut! receir«d. Aug. 1&, 1900, to date . 
Ht-^iu\retaeut (or debt 



CiiABLESTOWK Bridge, No. 2. 
(TMbl. f 800,000, outside debt lima.) 

Amount of fund. Aug, IS. 1900 

Inlxrnnt "n Imnk ilt!\HiMtit, Aug. 15. 1900, to date 
Inlor^Mt on invvnimfntu, Aug. 15, 1900, lo date . 
l(tM)Uir«iiii*)nt for dobt 



»65,648 51 

367 06 

1,615 00 

6,700 00 



jdovGoOt^lc 



Seventh Annual Report. 



Debt issued during the vear 
" cancelled duriog the year . 



East Boston Tonhel, 
(Debt, 4333,000, oiOMe debt limU.) 



No fund. 



Amounts Paid for Rental op the Subway. 
The following sums have been paid during the year by the 
Boston Elevated Railway Company for the use of the sub- 
way : 

Oct. 1.1900: 

Net coBt of Bubway 

One quarter's rental 

Altei'alions; total coat 

One quarter's rentai 
■Ian. 1, 1!>U1; 

Net cost of Bubway 

One quarter's rental 

Alterations: total cost 

One quarter's rental 
April 1, laOl: 

Not cost of subway 

One quarter's rental 



Alterations : total cost 
One quarter's rental 
July 1, lyoi: 

Net cost of subway 
One quarter's rental 
Alterations: total cost 
One quarter's rental 



Total . 









94.186,693 TO 










201,898 38 








. 4 


137,027 78 
223,704 77 








4 


138.377 41 
238,230 76 








4 


138,405 91 

240,801 77 



$60,414 74 
2,460 64 

60.420 08 

2.726 40 

60,436 48 
2,842 50 



Statement of Expenses. 



The following is a classified statement of the expenses of 
the Conmiission for the year ending Aug. 15, 1901 : 



G«ncral expenses : 
Stenographers 

Clerks . 
Messenger 



ENaiHEERINO DEPABTUEMT. 



Rooms — Supplies . . . . 
Sltitioneiy and printing . 
Legal and expcit advice 
Stenograph ei-s . . . . 



2 13 
«284 11 
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Boston Transit Commission. 

S264 11 tl49 04 

Labor '. ' 8 40 

Skilled Bervice 89 03 

Total 381 64 

Section One. 

l^abor $1 65 1 65 

Section Two. 

Construction $578 87 

Labor 34 31 

Messenger 1 64 

Stenographers 8 54 

Office supplies 1 00 

Field aapplies 8 05 

Skilled sei-vice 86 44 

718 86 

Section Three. 
I^bor ......... »126 60 

Skilled service 6 00 

Field supplies 27 40 

158 90 

Section Foub. 

Labor *2o8 20 

Field supplies 66 27 

OfHce supplies 20 86 

Messenger 5 34 

Stenographers 6 41 

Skilled service 100 00 

Teaming 11 03 

Construction 18 00 

476 11 

Section Five. 

Labor $0 70 70 

Section Six. 

Labor $2 25 

Damages 6.^ 00 

67 25 

Section Seven. 
Labor *2 45 2 45 

Section Kioht. 

Office supplies $1 45 

Field supplies 3 16 

Labor 40 65 

46 25 

Section Nine. 

Labor J7 00 7 00 

Carried forward . . . . . $2,008 74 

liqit-'Cd^yGOOt^lC 
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Brought forward »2,008 74 

Section Ten. 
Labor ........ «2 45 

Field aupplies 40 00 

42 45 

Section Eleven. 

Construction »60 75 

lAbor 87 

Clerks 1 16 

Skilled gervioe 15 70 

78 47 

ALTERATIONS. 

{Made upon request of Boston Elevaied Railway Company, 

as authorized by Chapter .lOO, Acts of 1897.) 
General Gxpensea : 
Amount trtiDsf erred from East Boston 

tunnel general expenses . . $4,449 47 

Proportion of salary of Cliief Engineer . 1,624 74 
Stationery and printing .... 69 72 

Office supplies 15 

Labor 16 00 

6,160 08 

Seciion Three. 

Skilled service »40 00 40 00 

Section Five. 

Patrick McGovem $26,423 53 

Construction 541 73 

Advertising 73 41 

Office supplies 35 68 

Field BuppHcB 53 23 

Stationery and printing ..... 127 67 

Lftbor 905 96 

Inspection 42 73 

Skilled service 931 41 

Messenger 18 04 

Stenographers 51 25 

Teaming 15 12 

Waicr-pipes 412 47 

29,632 23 

Section Seven. 

(_Suli-passagewayg under Iraeks, ScoUay square.) 
MetropoHlAu ContracUDg Company . . 93.13.3 55 

Construction 2,600 31 

Office supplies 11 39 

Field supplies 79 69 

Inspection 6 70 

Labor 220 31 

Messenger 9 85 

Stenographers 35 48 

Skilled service 740 42 

Teaming 6 00 

6,842 70 

Carried forward $44,804 67 

DqitzeaOvGoOt^lc 



18 Boston Transit Commission. 

Brought forward (44,804 67 

KAST BOSTON TU^fNEL. 
General Expenses : 

Office — Kepairs $49 96 

Furniture 87 00 

Supplies 540 03 

Stationery and printing . . 198 39 

Fuel and liglit .... 154 20 

Rentiil 1,500 00 

Stenographera 3,056 43 

Messenger 927 00 

Clerks 813 71 

Janitor 269 10 

Salaries of Commissioners and Secretary, 28,000 OO 

136,595 82 
Transferred to other accounts: 

Charlestown Bridge . J2.615 64 

Alterations .... 4,449 47 

7.065 11 

Balance General Expenses ; East Boston 

Tunnel $28,5.TO 71 

Proportion of salary of Chief Engineer . 6,707 26 

35,237 97 

Enginkebino Department. 

Rooms — Repairs $9 30 

Furniture 6 76 

Supplies 508 62 

Stationery and printing . . 1,162 35 

Fuel and light .... 170 39 

Rentnt 1,600 00 

Janitor 269 10 

Messenger 569 85 

Stenographers 1,474 12 

Clerks 1 U 

Instruments 34 85 

Skilled service 13,115 65 

fl8,801 02 
Less stock transferred to various sections . 8 65 

18.792 47 

MiSCELLANBODS. 

Labor . ~ $265 94 

E. A. Clark, borings 4,974 86 

Teaming 75 

5.241 56 

Section A. 

{In Maverick square ami Lewis street. East Boston, to a 

point loo feet southivest of Webster street.) 
National Contracting Company . . $59,287 12 

Office supplies 126 27 

Field supplies 469 80 

Construction 3,497 76 

Carried forward 963,370 94 $104,076 66 

Dq,t7ednvG00t^lc 
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Brought forward 

Tenming 

Rental . 

Skilled service 

Inspection 

Legal and expert advice 

Water-pipes . 



963,370 91 $104,070 66 

37 61 
12 25 
45 00 



Section B. 

(From a point in Lewis street 100 feet southwest of Webster 

street. East Boston, under harbor between South Ferry 

slip on the East Boston side and Long wharf on the 

Boston side. Stale street.) 

Boston Tunnel Constrnelion Company . . $116,357 09 

Construction 10,196 36 

Offlco supplies 676 06 

Field supplies 1.2i8 66 

Advertising 13 13 

Labor 668 12 

Teaming 76 60 

Stftiionery and printing 39 00 

LegHl and expert advice .... 1,11550 

Skilled service 766 98 

Inspection 3,008 75 

Instmnienta 56 60 

Rental 105 00 

Water-pipes 499 89 



CHARLESTOWN BRIDGE. 



General Expenses ; 












Ti-ansferred from East Boston Tunnel, Gen 






ei-al Expenses .... 




















Stationery and prmtmg 








1,752 42 




Construction 








4,680 53 




Ufflce Buupiies . 
Field supplies . 


















1.257 42 




Labor .... 












Legal and expert advice 
























Grade damages . 








23,432 01 




Skilled service . 
















99,252 39 


INTEREST. 






East Boston Tunnel 




35,176 00 


Grand Total 


$437,126 70 
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Boston Transit Commission. 





SUMMARY. 








Prom bagmnlag , „ ,,jj 


Toul. 


Subway. — Subway Com- 








»U.131 16 




$14,131 16 


Part of Geueral Ex- 








penses 


117.307 29 


$149 04 


117.456 33 


Engineering and Misoel- 








laneouB . 


406,262 47 


381 64 


406,634 01 


Section One . 


240,594 76 


1 65 


240,596 41 


Two . 


364.173 20 


718 85 


364.892 05 


Three 


307,910 63 


158 90 


308,069 53 


Three and one- 








half . 


9.479 39 




9,479 39 


Four 


476,110 31 


476 11 


476,586 42 


Five 


387,438 54 


70 


387,439 24 


Six . . . 


327.551 61 


67 25 


327,618 86 


Sevea . . 


236,486 39 


2 45 


236,488 84 


£ight 


100.06.5 79 


45 25 


100,111 04 


Eight and one- 








77.467 04 




77.467 04 


mne 


309,890 02 


7 00 


309,897 02 


Ten . 


267,368 89 


42 46 


257,401 34 


Eleven . 


269,231 43 


78 47 


269.309 90 


Interest 


268,676 60 




258,575 60 


Total. 


$4,160,024 62 


$2,129 66 


$4,162,154 18 


Alterations. — Part of 








General Expenses . 


J22.272 87 


$6,160 08 


$28,432 95 


Section Three 


2,628 26 


40 00 


2.568 26 


Four . 


163 42 




163 42 


Five . 


697 98 


29,632 23 


30,230 21 


Seven 


173,271 29 


6.842 70 


180,113 99 


Nine 


3 00 




3 00 


Ten . 


534 04 




634 04 


Interest 


1.906 66 




1,905 56 


Total 


♦201.276 42 


$42,676 01 


$243,951 43 


East Boston Tunnel. — 




Part of Genera! Ex- 








penses 


♦34,632 75 


$35,237 97 


$69,870 72 


Engineering Expenses . 


49.599 01 


24.034 02 


73,633 OS 


Section A . . . 


29,764 18 


'63,896 92 


93,651 10 


Section b . . . 


732 08 


134,725 73 


135,467 81 


Interest 


♦1I4.718 02 


36.175 00 


35,176 00 


Total 


$293,069 64 


$407,787 66 


Bridge. —Part of General 






Expenses . 


$51,204 93 


$2,615 64 


$53,820 57 


Engineering Expenses 


1,402,079 11 


96,636 75 


1,498,715 86 


Total 


$1 .463.284 04 


$99,252 39 


$1,552,636 48 


Grand Total . 


$5,929,303 00 


$437,126 70 


$6,366,429 70 
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The report of the Chief Engineer is appended. 

On page 17 of the Sixth Annual Report it is atated that 
bonds to the amount of $200,000 were issued at 3 per cent. 
This is an error. No bonds on behalf of the Commission 
have been issued bearing interest at less than 3J per cent. 

The term of office of the Commission will expire July 1, 
1902, The East Boston tunnel will not then be completed. 
June 15, 1903, is the date fixed by contraet for the comple- 
tion of the section under the harbor. Other sections are 
still to be contracted for. There are unsettled claims for 
damages resulting from the building of Charlestown bridge. 
To provide for the settlement of these claims, for the con- 
struction of the East Boston tunnel, and for the construction 
of the additional subways called for by the Act of 1897, 
further administrative agency must be created by legislation. 

GEORGE G. CROCKER,^ 
CHARLES H. DALTON, BoMon 
THOMAS J, GARGAN, ) Tran»u 
GEORGE F. SWAIN, ( 0>™«.iMfo«. 
HORACE G. ALLEN, J 
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BoatOM TUANSIT COHHISSION. 



REPORT OF THE CHIEP ENGINEER. 

Boston, Aug. 15, 1901. 
Gbobqe G. Cbocker, Chablb8 H. Dalton, Thomas J. 
Gakgan, George F. Swain, Horace G. Allen, 
Boston TVansit Commissioners: 

Genti^hen ; I herewith submit my report for the past 
year on the East Boston tunnel and on changes made in the 
subway. In view of the interest in the tunnel felt by the 
citizens of Boston, I have by your direction included some 
information given in preceding reports. 

THE EAST BOSTON TUNNEL. 

This tunnel was, after delays caused by legal proceedings, 
begun in May, 1900, and about one-fifth is now substantially 
completed. It is somewhat notable by reason of its size, its 
projected length under the harbor, and on account of the 
materials and manner of its construction. Its exterior 
diameter is about two feet greater and its interior diameter 
about one foot less than that of the Blackwall tunnel ;* and 
its interior diameter is respectively fifteen and twenty per 
cent, greater than that of the St. Clair f and Hudson river 
tunnels. Its length under water is more than twice as great 
as that of the first named, and is considerably greater than 
that of the St. Clair or the shield-built portion of the Hud- 
son river tunnel. The ground to be passed through is 
probably not much more nor much less difficult than the 
clay and silt portions of the tunnels named above. The 
Blackwall tunnel for a length of about four hundred feet 
passes through gravel much more difficult to tunnel through 
than anything thus far revealed on our work. 

The East Boston tunnel walls, including the upper arch 
and the invert, have so far been made, and according to present 
indications, will in the main continue to be made, of fresh 
concrete, resulting in a monolithic structure. This is believed 
to be the first successful example of walls made of fresh 
concrete in connection with shield tunneling. In Paris 
concrete blocks resembling cut stone were used to some 
extent in tunneling for the underground roads, but the 
attempts there made to use fresh concrete with shields 
were not successful. To be on the safe side a provision 
was made in the contract for Section B for the use of 
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csBt-iroQ segments (such tis were used oq the St. Clair 
asd other tunnels mentioned above) at any places where 
the Engineer might deem it necessary, hut considerable 
experiment and study of the question made it appear 
probable that little use would be required of them on our 
work. Soon after the contract was signed the contractors 
requested that the arch of the tunnel be made of east-iron 
instead of concrete, they then doubting whether it would 
be practicable to make fresh concrete arches in connection 
with shield work. The request was refused. The Engineer 
was authorized, however, by the Commission to modify 
somewhat at the commencement of the work the proposed 
construction and to continue such modification so long as 
should he deemed expedient. According to the contract 
the arch was to be made in two concentric shells, and the 
shield was to be pushed forward by jacks re-acting against 
six-inch lagging on which the outer shell was to be built. 
As fast as the lagging for the outer shell was taken down it 
was to have an interior coat of rich cement mortar and the 
inner shell was to be built against it. The modification 
alluded to above was to allow the arch to be built of a single 
thick shell instead of two thin ones and to use castriron push 
rods (similar to those used on Section 6 of the Subway) 
imbedded in the arch for the jacks to push against instead 
of the lagging. A single thick shell is probably stronger than 
two concentric thin ones and can be built with considerably 
less labor. It may require some additional expedient to 
make it equally effective in resisting the entrance of water. 
It will be seen by reference to plates 8 and 11 that a 
roof-shield running on etde-walls is used on Section B and 
that the whole scheme of tunneling there follows very closely 
the method used on Section 6 (see plate 21, 3d Annual 
Report) of the subway. An important difference is that in 
Section 6 the arch was made of brick. 

The following memoranda may be of interest in this con- 
nection : 

1892. Roof-shield to run on side walla unsuccesstuUy tried in 
Howard-street tunnel in Baltimore. 

August, 1896, to October, 1896. Roof-shield running upon a track of 
wood and steel laid on the ground underlying the arch (not on the 
tunnel walls) by M. Chagnaud on the CoUecUur de Clichy, Paris. 

December, 1896, to April, 1897. Roof-shield running on side walls 
of the tunnel Section 6 of the Boston subway. 

1899. Roof-shields nmning on side walls, used on the extension of 
the Orleans Railroad into Fans. Koof-shields running on track of wood 
nnd steel used on the Metropolitan tunnels. 

The suggestion of using imbedded metal rods in masonry walls for 
jacks to push against was made by Walton I. Aims of New York in con- 
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The proposed new route for the East Boston tunnel is 
shown on plate 1, Some of the reasons for adopting it in 
preference to the Hanover-street route are given in the Com- 
mission's report. Following is a brief comparison of some 
of the engineering features of the two routes : 

Length of Routes, — The distance from Maverick square to 
Scollay square is substantially the same by both routes. 
The portion of the new route which lies under the harbor is 
about 20 per cent, longer than the corresponding portion of 
the old route. 

Grades. — The new route will be somewhat more favor- 
able on the Boston side. 

Alignment. — That of the new route is decidedly prefer- 
able. 

Material to be Excavated. — Borings indicate that the new 
route is through as favorable grtmnd as the old. 

Injury to SuHdings. — The liability is less on the new 
route for about three-fourths of the distance from Maverick 
square to Scollay square. For the rest of the way there 
are tall buildings to be passed which will require careful con- 
sideration and treatment. 

Valuable suggestions in regard to the work have been 
made by Assistant Engineers Edmund S. Davis, John E. 
Palmer, George H. Steams, William W. Lewis, and others. 
The detailed reports given on the following pages are in the 
main condensations from those of my assistants. 

Work done on Section A of the East Boston Tunnel 
(Main Construction Contract) during the Year 
ENDING August 15, 1901. 

Location. — Id Maverick squam snd Lewis street. East Boston — be- 

t inning in the square nearly opposite Winthrop street and ending in 
ewis btreet 100 feet southwest of Webster street. 

General Description of Structure. — The structure is for two electric 
railway tracks. It consists of 139 feet of open ineline, constructed of 
concrete faced with granite and surmounted by (i^anite coping, and a 
covered portion of 680 feet of concrete monolithic wide-areb subway. 
Expanded metal, twisted rods, or studded rods are imbedded in con- 
crete two inches above centre at crown of arch in Dearly ail that por- 
tion of tunnel between Sumner and Webster streets. A 3-inch space is 
reserved around the interior of the tunnel for applying some treatment 
to the wall which will give it a more finished appearance. 

Contractor for Construction. — National Contracting Company of New 
York; Wm. Mayo Venable, Local Manager; Wm. J. Lang, Superin- 
tendent. 

Transil Commission Engineers. — John E. Palmer, Resident Engineer; 
William O.Wellington, L.Lee Street, transitmen ; Samuel Kosnoskj, 
John H. Graham, Kobert A. Vesper, John H. Driscoll, rodmen, Frank 
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J. Eager, Charles C. JohnsoD, Cheater N. Chubb, and Henry P. Red- 
dington assisted Mr. Palmer in iDspectiog concrete and in other details 
of construction. 



April 24, 1900. 



May 5, 1900. 



Work Referred to in Previous Annual Beporl, — At the 
close of the period treated by the preceding report about 6B 
per cent, ot' the excavation and about 37 per cent, of the 
concrete (with proportionate quantities of water-proofing, 
and plastering) had been completed, together with substanti- 
ally all of the intone masonry and coping of the incline. 

Method of Doing Work. — All excavating was done by 
open cut. Construction methods were described in con- 
siderable detail in the preceding annual report. 



..... 


wort done 


Date of 

complel. 

log. 


worlt during 


of progreM 

live wo'rWn'g 
period., year 

I6,"l9nl. 


ToUl quan. 


Concrete .... 

Coping 

Tarred felt . . . 


Cnbtcj»rd«. 

2,080 iq.yda. 
20T.q.yd.. 

2,070 aq. ;di. 


1000. 
Not. 11. 

Shortly utter 
Aug.]6,ItiOa. 

001.12. 


B.-m 

3,8M 

Wga^.yd.. 


l)»S.q.jdi. 


Oubls yards. 
20,OM 
6,880 

8.102 •q.ydi. 

217 tq. jdo. 




2S37. de 




8«tlliiK lUel »d 


„..„. 


„„... 


,..»... 











The daily force ordinarily employed was about 110 men 
and 10 teams. Work was carried on in one daily shift. 

Ckarader of Excavation. — The material excavated con- 
sisted in part of a stratum of filled ground increasing uni- 
toi'mly from a thickness of 2 feet in Maverick square to 12 
feet at the southwesterly end of the section. This was filled 
in by the East Boston Company during the year 1833, 
from material taken largely from a hill located near where 
the Maverick House now stands. Piles and timber, the 
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remains of an old dock, were taken out from 6 to 12 feet 
below the surface 30 feet southwest of Sumner street on 
Lewis street. This wood was badly decayed, there being 
only occasional single sticks which were fairly well pre- 
served. Beneath the stratum of filled-in material was found 
yellow boulder clay northeast of Webster street ; southwest 
of Webster street, immediately beneath the filled-in ma- 
terial, was found about 13 feet of silt, then blue clay to the 
required depth. 

Work done on Section A of the East Boston Tunnel 
IN Addition to that covered by the Main Con- 

8TRDCTION CONTRACT, DURING THE YeaR ENDING 

August 13, 1901. 

The 12-inch water-pipe between Sumner street and a 
point about 50 feet beyond the southwesterly end of the 
section, on the southerly side of Lewis street, was moved 
about 10 feet from the line of the tunnel. The Transit Com- 
mission did the excavating and backfilling, and the Water 
Department furnished and laid the pipe. A 12-inch pipe 
was laid over the tunnel at Sumner street in a special cross- 
ing provided for it. This pipe was covered with a patent 
insulation to prevent it from freezing, the distance from the 
surface to the top of the pipe being only 2 feet. 

Contracts will shortly be awarded for furnishing and 
erecting an iron fence on the coping and over the portal of 
the incline and for two granite posts with bases, on concrete 
foundation, at the head of the incline. 

Park in Maverick Square. — Messrs. Gow & Foss, between 
September 10 and November 15, 1900, by contract : 

Furnished and set in place in Maverick square about 344 linear feet 
(172 feet on northwest side of tunnel and 172 feet on southeast side of 
tunnel) of curbstone. 

Set in place on curved lines about 410 linear feet of old curbstone — 
taking up and re-setting' that which mas then in the ground. 

Kelaid the paving disturbed outside tbe lines of the curbing. 

Loam was furnished and placed in the park during the fall 
of 1900 and the area was graded and seeded in the spring of 
1901. Both of these pieces of work were done by contract. 

Section B op the East Boston Tdnnbl (Contract 
Work). 

n Lewis street about 100 feet south- 

. it I'uus beneath Lewis street to the 

s now being extended under the harbor on the 

As( planned it will pass under Long wharf. 
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terminate the contract at a point in State street about 30 faet west of 
Atlantic avenue, in accordance with the provieiona of e. supplementaiy 
contract made July 17, 1901. The total length of the section to this point 
is about 4,350 feet. About 2,700 feet of this soctioa ia under the harbor ; 
of the remainder, 680 feet is under Lewis street. East Boston, and 970 
feet under Long whai'f, Atlantic avenue, and State street. The straight 
portion is 2,712 feet in length. The depth required at the Harbor Cqid- 
missioaers' line and the requirement of the law that the entrance to the 
luanel shall be in Maverick square necessitated a grade of abont five 
per cent. The poilion imder the harbor Will be nearly level, sloping 
somewhat towards the pump-well on the Bast Boston side of the chan- 
nel. The slope on the Boston side of the harbor cannot be fixed pre- 
cisely until a position is determined for a. future subway in Washington 
street or vicinity. The thickness of the roof of earth over the outside 
of the arch of the tunnel under the harbor will be 18 feet and over, 
above which in the deepest part of the harbor will be about 35 feet of 
water at mean low tide. 

General Descr^Hon of Structure. — This section is an arched mono- 
lithic concrete structure for two electric railway tracks. The structure 
is 20.5 feet high and 23.3 feet wide inside. Aa in Section A, a 2-inch 
space has been reserved around the interior of the tunnel for applying 
some treatment to the wall which will give it a more finished appear- 
ance. The arch and walls are 33 inches and the invert 24 inches tliick. 
Pump-wells and chambers under the harbor and ventilating chambers 
on each side of the harbor are included in this section. Refuge niches 
are built 20 feet apart in the side-walls of the ti*nnel. 

Contractors for Construction. — The Boston Tunnel Construction Com- 
pany (by assignment Irom Shailer & Schniglau Co. and Dunfee & Taylor) 
— Robert A. Shailer, President; Charles F. Taylor, Tieasurer. Piin- 
CLpal foremen, Michael Tallent and William Mcljaughlin. 

IVansit Commission Engineers. — John E. Palmer, Resident Engineer ; 
William O. Wellington, Leonard Lee Street, transitmen; Charles C. 
Johnson and Frank J. Eager, assistants engaged in inspecting and in 
miscellaneous Held and omco work. The following ussistants have 
been connected with the work moi'e or less, some for a short time and 
some for several months: H. S. B. HcCurdy, transitman ; Robert A. 
Vesper, Albert J. Holmes, Gu^ C. Peterson, John H. Driscoll, rodmen ; 
Samuel Rosnosky, Louis Loring, Arthur B. Cleaveland, Perley E. 
Boomer, John O. Macurdy, Cfiarlea P. Loveland, Clifford R. Fancy, 
James T. Frame, George H. Stearns, Frederick W. Fletcher, Arthur F. 
Bennett, Henry P. Beddington, Charles P. Horton, James B. Hayes, 
assistants on concrete masonry and details of construction. 

There have usually been three inspectors on the work — one watching 
the mixing of the concrete, one watching the operations of making- 
the concrete arch, and anolier watching the side-walls. While working 
in compressed air these inspectors have been relieved every eight 
hours, making nine inspectors, in all employed during the twenty-four 

B»l« of contract. ^^^ ,„ ajmr^Et. 

June 28, 1900. June 15, 1903. 

Data in regard to Plant. 

Roof-shield built by James Russell Boiler Works Company, South 
Boston. 

Weight of shield, without the hydraulic jacks and feed pumps, about 
62 tons. 
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DUnieter of ahleld, 28 feet 10 Inpfaee. 
Leng^ of Bhield, 12 feet 6 Inchea. 
Hydraulic jacks (f 
Press Co., Syracuse, I 

Nnmber of by drau lie jacks, 16, eacli with acapncily of 75 tons. 
Air-locks built by James Kussell Boiler Works Company, South 



One hig;h-preaslirt compressor with a capacity of ") 
710 cubic feet of free air per minute. Usual 



Furnished by 
Ingei-soll- 
Sereeant 
Drifl Co., 
New York 
City. 



pressure is 126 jiounds per square inch. 
One compressor with a capacity of 1,040 cubic feet 
of free air per minute. Usual preesui-e is IS 
pounds per square inch. 
One compressor witli a capacity of 528 cubic feet of 
free air per minute. Usual pressureis 18 pounds 
per square Inch. J 

The high-pressure compressor furnishes power for the machinery. 
One of the remaining two furnishes compressed air in which to work 
and one is held idle as a reserve. 

There are also in use on the work : 5 100 boi'se-power boilers,. 3 air 
receivers, 1 Carlin cubical concrete mixer, S hoisting engines, 1 small 
engine to run mixer, 1 elevator, 40 small cars, 2 small steam pumps. 

Details of Gonatruction. — One difficulty anticipated in 
constructing the concrete tunnel with the use of a roof-shield 
was that of keying up the arch, hy reason of the very smiill 
space in which the operation must be performed, and on ac- 
count of the instability of fresh concrete. At the time the 
specifications were prepared it was thought it might be 
expedient in the extreme upper part to make use of bags 
made of gauze (metal or vegetable) filled with concrete. 
While the earliest eoostruction operations were in pr()gresa 
experiments were made by the Engineer's Department with 
various methods of keying up in which the conditions oc- 
curring as to confined space, shape, etc., were precisely 
represented by wooden frames and molds. A satisfactory 
method was found which has since Iieen followed, and is de- 
scribed later, 

A ehaft (34 feet by 36 feet) was excavated at the East 
Boston end of Section B to the recjiiired depth of 42 feet. 
The concrete invert was then put in, after which the side- 
walls were built up to within liji inches of the springing 
line of the arch. The side-walls were terminated tit this 
height in order to serve as foundations for tracks upon 
which the roof shield could run. As soon as the shaft was 
excavated to the required depth, side-drifts 8 feet stjuare 
were begun in which to build the walls of the tunnel in 
advance of the shield. The timbering of the drifts con- 
sisted of 8-inch square spruce caps and 8-inch square spruce 
legs on the tunnel side of drifts, jjlaced solidly together, 
while on the outside 8-inch square spruce legs were set 2.5 
feet apart on centres, with a longitudinal 6-inch by 8-inch 
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SECTION B OF THE EAST BOSTON TUNNEL, HALF OF REAR OF 
UNCOMPLETED ROOF-SHIELD. OCT. 27, 1900. 
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SECTION B OF THE EAST BOSTON TUNNEL, LONGITUDINAL 
SECTION OF ROOF-SHIELD. NOV. 28, 
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SECTION B OF THE EAST BOSTON TUNNEL. DETAIL OF INTERIOR 
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timber at top and bottom and with 2-inch plank outside. 
Tbiu method has been continued up to the present time, Aug. 
15, 19U1 J The excitvated material in side-drifts was removed 
to the shaft in wheeL-barrows and hoisted to the surface by a 
derrick and hoisting engine. This method was pursued for 
the first 200 feet, until the shield was in position at the 
bottom of the shaft and ready to be advanced. When the side- 
dnfta had beendriven to a distance of 40 or 50 feet, the bottom 
was excavated and the foundation for the walls was put in 
in lengths of from 16 to 20 feet. As soon as this concrete 
foundation was sufficiently set, a longitudinal 6-inch by S-incb 
timber was placed in position beneath the caps overhead and 
securely supported by means of posts set on the concrete 
foundation, and 3 feet from the outer line of the tunnel. 
Ailer these posts were securely in position, the outside posts 
were removed and the concrete wall was put in up to within 
1 6 inches of the springing line of the arch. These operations 
followed each other as closely a^ the necessary working space 
permitted. 

The shield (see plates 3 to 11) was brought to the ground 
mainly in two sections, and in such shape that they could be 
easily lowered into position and assembled on top of the 
finished side-walls in the shaft — which was timbered in such 
a manner as to facilitate this work. When the shield was 
assembled and riveted 16 hydraulic jacks were placed in the 
openings prepared for them and connected with pumps also 
placed in the shield. It rests on lf> live iron rollers (8 on each 
side) which in turn rest on steel plates placed on top of the 
side-walls. These plates are flanged to act as a guide to the 
shield when moving. The rollers are 8 inches in diameter 
and 1 6 inches long. The shield was moved up to the bulkhead, 
the latter was removed and the shield forced into the bank 
— the jacks thrusting against 1 2-inch square timbers arranged 
so that the pressure was transmitted directly to the arch of the 
completed Section A. The shield was forced into the bank to 
its full length, the interior earth being removed as the shield 
advanced, and the first arch (2J feet long) was turned. 
Sixteen lines of iron push rods, each Scinches in diameter, 
and about 30 inches long, are imbedded in the concrete arch 
in proper position to receive the thrust of the jacks. Curved 
steel ribs made of 10-inch channels 30 inches apart are used 
as centering for each ring of arch. Lagging (4 inches thick'! 
cut to radial lines is placed on the ribs as the concrete is put 
in. Wooden bulkheads attached to the plungers of the hy- 
draulic jacks help to confine the fresh concrete. A cross beam 
on the steel rib serves as a support for the platform from 
which the concrete is put into the arch. The linal keying 
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up of each ring of the arch is done through two holes (about 
lA inches in diameter, originally intended to receive hy- 
draulic jacks) in the rear girder at tbe top of the shield. 
Curved sheet-iron troughs are extended from these holes to the 
top of the arch. Concrete thrown into the troughs ia pushed 
hy properly shaped hand rammers into the remainiug un- 
filled space at the crown of the arch. As soon as one ring 
of arch is completed the shield is forced forward 30 inches 
and another ring of arch ia put in. The space left vacant over 
the completed arch ring by the advancing tail-piece of the 
shield is filled with grout, composed of two or more psirts 
fine sand and one part cement, which is forced through a 
vertical pipe placed at the crown of each arch ring. Each 
centre ia kept in place for 30 days and is then struck and 
carried forward to be used again. 

The excavation of the core is done at the same time the 
arch ia being built. The invert is excavated and concreted in 
10-foot sections at a distance of about 20 to 30 feet back of 
the shield. The side-drifts andwallsarc kept uniformly about 
100 feet in advance of the shield. These methods of operation 
have been maintained with hut little change from tbe be- 
ginning. Inaccuracy in placing the rollers under the shield 
has sometimes resulted in getting the shield out of line, — 
4 inches in one case, — but this has not changed the 
interior axis of tbe tunnel. The various phases of construc- 
tion are shown on pltite 8. 

Small cars, each with a capacity of about one cubic yard, 
are used for transporting material between the shaft and 
the headings. There are three main lines of track for these 
cars, inside the tunnel southwest of the air-locks. Two of 
these tracks are on the sides of the lower part of the tunnel, 
and are used for cars loaded with excavated earth or with 
concrete. The third track is in the centre and near the 
top of the tunnel, and is for taking in cars of concrete 
used in constructing the upper part of the arch. The earth 
is loaded on the cars at the heading, taken through the 
locks to the shaft, lifted by the cage to an elevated railroad, 
run over the low wooden building on the south side of 
Lewis street, and there emptied by dumping into ordinary 
gravel cars, which are hauled away by the Boston & Maine 
Railroad. Tbe cars are moved as follows : From the bead- , 
ing up an incline to a point about 50 feet from the air-locks, 
by a cable worked by a winding engine employing com- 
pressed air; on a level to and through the air-locks, by 
momentum and with the men guiding; to the cage in the 
shaft, on a level and with men pushing; raised in the cage 
by steam power ; on a level along the elevated railway, by 
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man power. The arrangement of the contractors' plant ia 
shown on plate 11. 

The specifications provide, regarding the dry ingredients 
of the concrete, that "To each 123 pounds of dry Portland 
cement there shall be 2^ cubic feet of sand and 4 cubic 
feet of gravel." Crushed stone has been used in place of 
gravel, and fine crushed stone has been used in place of sand, 
and for the portion put in prior to the use of compressed 
air the concrete was made richer in cement than is above 
stated. The mixing plant is 8o arranged that the cement ia 
passed to the mixer from the storage shed through a galvan- 
ized iron tube, and the stone dust and broken stone from 
bins directly over the mixer, all with a view of reducing 
the handling of materials to a minimum. The concrete, 
when mixed, is dumped directly from the mixer into small 
cars, in which it is carried through the locks to the headings. 

Some experiments in regard to cement and concrete are 
given in the Appendix. 

When the shield had been advanced about 230 feet, work 
was suspended for about two weeks to put in the three 
air locks. Each of these is 27 feet and 3 inches long, has 
an internal diameter of 6 feet, is made of boiler-iron, and 
has at each end a tight-fitting door 4^ inches high and 
39 inches wide. The locks are placed about 110 feet from 
the shaft, the two on the sides being about 6 feet above the 
invert, and the middle one about 13,5 feet. The two lower 
locks tire used for working purposes, and the upper middle 
lock for emergency only. A dome-shaped bulkhead of brick 
masonry, convex on the side of the compressed air, 3 feet 
thick, with angle iron hoops, was built around the inner end 
of the locks, making the tunnel beyond this point a tight 
compartment in which compressed air could be held without 
undue leakage. 

For the benefit of non-professional readers it may be 
stated that an air-lock is a sort of vestibule through which 
men and materials must pass in going from the free air 
to the compressed air or in returning. One of its two 
doors must always be closed to prevent the escape of the 
compressed air. During the operation of going in both 
doors are for a time tightly closed and by means of 
valves the air within the chamber is gradually brought 
to the pressure of the compressed air, when the inner 
door may be opened. In going out a similar but reverse 
process is used. The time usually taken by the men in 
passing through a look is about one minute. Compressed 
air was at first used — May 5 — with a pressure of only 
5 pounds per square inch above the atmoaphere. This 
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pressure was increased somewhat each day until 18 
pounds was reached. Greater pressure will doubtless be 
required later. As was expected, the use of compressed air 
lessened the- settlement of buildings and of the street. It 
:iIso lessened very appreciably the stresses on the drift 
timbers, caused by the surrounding earth. As soon as 
compressed air was used the temperature inside advanced 
to 82° F., at about which point it has since remained. One 
feature tending to increase tbe warmth inside the tunnel 
is the heat produced by chemical action in the concrete 
— the rise of temperature in the middle of a wall two 
days after the concrete sets being 40 * degrees above that 
of the air in the tunnel. About 12 days after setting, the 
temperature has receded to that of the air. The humidity 
is very high. The greatest amount of carbonic acid gas 
found at any time in the tunnel has been 69 parts in 10,000. 
Most of the time it has been found to be from 10 to 16 parts 
in 10,000. The compressed air is delivered behind the 
shield, in the top of the shield, and in both drifts. Air 
escaping through the ground to the surface of the street is 
very noticeable in rainy weather, making itself evident by 
bubbles on the pavement.. The sound of passing ferry boats 
and of a pile driver working near by has been plainly heard 
by men in the drifts. 

Character of Material Excavated. — The greater part of 
the excavated material up to the present time (Aug. 15, 
1901J has been blue clay, weighing about 120 pounds per 
cubic foot. For a length of 300 feet from the shaft silt 
and coarse black sand were found near the crown of the arch 
in a stratum varying in thickness from 1 to 10 feet. Very 
little water was encountered, and that only near the shaft in 
the sand and silt stratum just mentioned. This water was 
drained into a sump in the shaft and pumped out with a 
small Worthington pump. 
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• The result of one experiment. 
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At the preseot time (Aug. 15, 1901) 636 feet of the 
masoory atractare is practically conipleted, each side-wall 
is constructed for about 105 feet in advance, and the headings 
of the aide-drifts are some 46 feet still further beyond. 

Some data in regard to progress with the shield are : 



Some parts lowered into shaft 
All on the ground 
Substantially erected , 
First move in advance 
First arch turned 



Nov. 30, 1900- 
Dec. 1, 1900. 
Jan. 1. 1901. 
Jan. 5, 1901. 
Jan. 26, 1901. 



The progress since January 26 is shown by the following 
table: 



h 67.92 
h 6T.92 
I- 85.42 
hOS.42 
I- 36.12 
1-37.92 



10.00 
17.60 
20.00 
20.00 
12.60 



h 88. *2 
h 18.42 
I- 37.50 
h 65.00 
1-82.60 
h 85.00 
1-85.00 



27.60 
17.50 



20.00 
20.00 
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12 + 00.00 
12 +■ 22.50 
12 + 40.00 
12 + 67.80 
12 + 92.60 
IS + 22.60 
IS -1-62.50 
18 + 82.60 
U + 12.60 
U + 40.00 






22.60 
17.60 


" 24 
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.. n 
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There are about 22 cubic yards of excavation per runaing 
foot of tuBnel and about 8 cubic yards of coQcrete. 

The total force of men ordinarily employed is approxi- 
mately 140. These are about equally divided between day 
and night shifts of H hours each, working 6 days per week. 



Lines and Grades. — The alignment of the tunnel la main- 
tained by producing lines into each side-drift, each line being 
9 feet from the centre of the tunnel. From these two lines 
the walls ai'e put in, the position of arch and invert being 
fixed by the walls. Grades are also given for the walls 
and for the steel ribs which support each 30-inch ring of 
arch. The lines were transferred from the surface of the street 
through Section A and down through the shaft at the begin- 
ning of Section B. No diflGculty Tias been experienced in 
transferring lines through the air locks. Lines on each side 
of the harbor were connected together by means of tnangula- 
tion. 

Death of jSamuel Mosnosky. —At 3 P.M., Dec. 5, 1900, 
while assisting in triangulating across the harbor, Samuel 
Kosnoaky, rodman, in the employ of the Transit Commis- 
sion, bad both hips crushed by a large metal cylinder rolling 
upon him from a small hand truck which he with others was 
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in the act of moving out of line, on Lookwood's wharf. He 
died at about 6 o'clock that evening. Mr. Rosnosky was a 
young man of more than average ability, who performed his 
daties faithfully and well, and whose character was so attrac- 
tive that his death was deeply regretted by all who had 
associated with him. This is the only fatal accident which 
has occurred to any member of the engineering staff of the 
Commission during its seven years of service. 

BoRiNQS IN Connection with the Change of Route poe 
Section B. 

Nineteen land borings and 59 harbor borings, varying in 
depth from 34 feet to 80 feet, have been made for this work 
during the year ending Aug. 15, 1901, by Edward A, 
Clark of 170 Summer street, Boston, under a contract with 
the Transit Commission. 

Work Done on Changer in Subway near Pleasant 
Street dt/king the Year Ending Aug. 15, 1901. 

Location. — In and adjacent to tJie nearly triaogular space included 
between Shawmut avenue and Tremont street, and between Warrenton 
atreet and Pleasant street. 

COTUractorfor Steel-work. — G. W. & F. Smith Iron Company, Roxbnry. 

Contractor for Construction.— Fatrick McGovern, 57 Jlajwood street, 
Roxbury, 

Transit Commission Engineers. — Edmund S. Davis (until his leg 
wasbroken, in an accident which occurred on the work October 15), Wm. 
W. Lewis (fi'om October lt> to the oompletioo of the work). Assistant 
Engineers; Harry S. R. McCurdy, transitman; Albert J. Holmes. 
rod man ; Henry P, Reddington, day inspector; John J. Falvey, night 
inspector. 



Furnishing steel Aug. 30, 1900. 

Construction Sept. 5, 1900. Sept. 10, 1900. Dec- 19, 1900. 

General Description of Structure. — As originally built 
the southern end of the subway was an open four-track in- 
clined approach which permitted the street surface cars to 
descend and enter the subway and vice versa. The two west- 
erly tracks connected with the surface tracks in Tremont 
street and the two easterly tracks with the surface tracks in 
Shawmut avenue. 

The work in this locality was. to make such changes in the 
subway as was required to enable trains from the elevated rail- 
way to go under Pleasant street and enter the subway. All 
the work on the subway terminated at the northerly side of 
Pleasant street. The inclined approach thereto, through 
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private property easterly of Porter street and south of and 
under Pleasant street, was coDStructed by the Elevated 
fiailway Company. The change in the subway consisted in 
lowering the grade of the extreme easterly and extreme 
westerly inverts so as to connect with the lower end of the 
inclined approach (leading from the elevated structure to the 
subway), built by the Boston Elevated Railway Company 
under Pleasant street, and buildimg an island platform, for 
the use of the cars from the elevated road, between these 
two tnicks. The use of the two inside tracks was discon- 
tinued when the elevated was put in operation. The change 
begins in the subway about 150 feet north fi-om the portal. 

The original subway walls are underpinned with concrete. 
The steel posts in the side-walls are spliced to the required 
length. A concrete retaining wall with granite face was 
built on each side from the subway portal connecting with 
the Boston Elevated Railway Company's work at Pleasant 
street. A 30-inch water-pipe in Tremont street which in- 
terfered with the side-wall for a short distance was relo- 
cated for about 50 feet. 

Method of Operation. — The underpinning of the waDs was 
done in small sections, each about six feet long, taken alter- 
nately. While the work on the westerly side was going on 
all the cars were ran on the two easterly tracks. When 
the work on the westerly side was completed a temporary 
wooden trestle was built by the railway company and all 
the cars were run over it, thus giving an opportunity to 
finish the easterly side. Work was carried on day and 
night. 



Two Sub-Passageways in the Scollay-squake Station 
OF THE Subway, Connecting the Easterly Plat- 

FOKM WITH THE CENTRAL PlATFORM. 

Contractors. 

Excavation, fumisbing, and putting in place concrete masonry, re- 
moving old conorete masonry, furnishing and applying coating of Port- 
land cement mortiir, applying Water|)roofing, setting; steel I-beams, 
laying 6-inch vitrified pipe, brick-work .made with Poitland cement 
mortar, etc,. Metropolitan Contracting Company, 95 Milk street. 

Setting about 264 square yards of backing composed of terra cotta 
half-ribbed tiles, M. J. Fitz(Jerald, 20 Dicfcinsoii street, SowerviUe. 

Fumisbing and putting in placo S-inch X 6-inch Opalite tiles on walls 
and ceiling in the northerly sub-passageway and |-incb X 3-inch X 6- 
inch enameled clay tiles in the southerly sub -passageway, William H. 
Smith, 2A I'ark street, Boston. 

Furnishing and putting in place artiticial stone for floore, stairs, and 
landings, furnishing and setting strips of Mason Safety Tread, fumlsh- 
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ing' and erecting iron fence around two openings on the easterly plat- 
form, etc., W. A, Murtfeldt Co., 192 DevonsWre street, Boston. 

Furnishing and putting in place wooden hand-rails, Isaac McLean, 
31 and 33 Lancaster street, Boston. 

Table of Progress. 



EzcaTation, concrete niaeonry, etc. April Zo, 1901 May 19, 1901 

Terra cotta half-ribbed tilea . . May 16, 1901 May 23, 1901 

Opatita liles and enameled clay tiles May 20,1901 May SI, 1901 
Artificial stonework for floors and Btaira 

and iron fence May U. 1901 Jane 3, 1901 

Wooden hand-rails June 3, 1901 Jane 5, 1901 

The above-mentioned sub-passageways were made at the 
request of the Boston Elevated Railway Company as a 
part of its scheme for adapting the Scollay-square station to 
the running of elevated trains. The walls of the passageways 
are constructed mainly of concrete and the roofs are strength- 
ened by 6-inch steel I-beams. Each passage is 4 feet 6 
inches wide inside and has an internal height of 7 feet 6 
inches. The floor lengths in the northerly and southerly sub- 
paasageways are respectively about 33 and 27 feet. 

All operations on the surface of the platforms and stair- 
ways were conducted within spaces enclosed by smooth 
board fences. The cars ran at short intervals through the 
station between six o'clock in the morning and twelve 
o'clock at night, and experimental and other cars ran more 
or less during the intervening time. There was no inter- 
ference with the running of cars except as allowed by the 
officers of the railway company. The contractors were per- 
mitted to bring in and take out material through the north 
Scollay-square exit and through one-half of the Brattle-street 
exit, and cars loaded by them with construction material or 
surplus earth or wast« were hauled, when required, by trolley 
cars, between the Scollay-square station and the incline at 
Traverg street. 

Respectfully submitted, 

H. A. Carson, 

Ghiief Engineer . 
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APPENDIX B. 



COMPAKATIVB TBeXS OF CONCRETE BRIQUETTES, PART OF WHICH 
WERE KEPT 30 DATS IN COUFRKBBED AlR 30 LbS. PER SQ. InCH 

ABOVE THE Atmosphere, and part of 'which were kept for 
THE Saue Length op Tike in the Normal Atmosphere.— 
Showing Breaking Stress in Lbs. per Sq. Inch. 
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Shrinkaqs op Comcbbte after SETTraa. 

ObseiTftlioiis irere mode bj Hr. H. S. R. McCurdy , transitman, to n 
the •brinkage vhich takes place In concrete after it haa get. Two beaini of 
concrete vere uaed. The first, kept in air, was 8 inches aqnare and had an 
effective len^b of 8.9 feet. It was anchored at one end to the masonry of 
the subway. Its free end wag so connected with the trunions of a transit 
instrument as to cause the latter to revolve with any change in the length of 
the beam. The transit was directed to a vertical levelling rod about 240 feet 
away tram which readings coald be taken. This arrangement magnified 
aboat 8,850 times the movements of the beam. 

Some changes of temperature took place during the period of observation 
and an allowance was made for expansion of .0008 in.- for eaob degree 
Fahrenheit. Mr. McCardy conoluded from his observation that a concrete 
beam 100 feet long would in 12 weeks, if the temperature remained constant, 
shrink about .038 of a foot. His other observations were made on a beam of 
the same size as the first, but which was kept in water for 12 weeks. He 
found that the shrinkage in this, after making allowances for changes in 
temperature, was about two-thirds that of the beam that was kept In air. 
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APPEXDIX F. 



CAXTAsa or Bnta roK Frsso^axe axd Settisg Xew CcsBSTCnn 
Axu Kksefiug Old Cnmaioxz abocsd Pake a Matskick 
S^CABE. Eaa Bonos. Bids keczived Sett. 4, 1900. 



A. A. Ubbv 4 C»., 

79 Milk (tract f l,»tS 00 

P. McGoran, 

57 M>7«oad Mreet. Boxbai? I.CIS 00 

Gow & Fou, 

8 EsehmnBe pUce 1,601 74 
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APPENDIX D. 



Report op Pkofessob Hemky Cabhichael Nov. 2, 1900, on 
Sample of Clay froh Section B op the East Boston Tun- 
nel, TAKEN Oct. 29, 1900, at Station 8 + 90, Elevation 74, 

WKIQHINO 120 LBB, per CCBIC FOOT. 

" The Bample of clay submitted by you October 29, haa been analyzed 
with reaults as aoder : 

Moiatare 25.81 per cent. 

Salt . . . . ■. . 0.37 " 

Quartz, aaud 3.29 

Clay (by difference) .... 70.63 
" Note. — The clay above determined was dried at 100 degrees C, 
and the water atated in the analysis does not include the water 
chemically combined in the clay. The clay ia very plastic." 
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APPENDIX B. 





.UJ,t.S?i. 


CheluB. 


''"'""to Kirbrst."* " 


200 CO. yde. loam tobel 
baaled from Itorage } 
sDd graded ) 

400 cu. yds. loam to bel 
faroUhed and graded./ 


80 TO 

HO 00 

1 70 
680 00 


eO 60 
130 00 

1 BO 
600 00 


Coat +15% or «1 .00 

1 26 
500 00 




M20 00 


»T20 00 


8700 00 
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APPENDIX F. 



Cantasb of Bids for Fcrnishinq and Setting New Cubbbtone 
AHD BesettinQ' Old Curbstone around Park in Matebi<3K 
Square, East Boston. Bids received Sept. 4, 1900. 

lount of Bid, 



A. A. UbbyiCo., 

79 Milk street >1,935 00 

P. McGoTcm, 

G7 Hayvrood street, Rozburj 1,642 00 

Gow & FosB, 

8 Exchange place 1,60T 74 
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APPENDIX N. 



Canvabh of Bins for Forsibhjno ani> SEnitiG ih Place Two 
^JBANITE Posts with Basi!:3, on Concrete Foondation. and 
Six Feet. More or Less, of Granitb Curb at East Boston 
Tunnel Incline, and One Granite Post at the Subway 
Incline, Haverhill Street, near Travbks Street. Bids re- 
ceived Aug. 8, 1901. 





Amount of Bid. 


T,..., 




BeglnolDK. 




S. and R. J. Lombard, 


«162 DO 

400 00 

897 00 


Hot stated. 

At once. 
Aug. 10, 1901. 




Granite Co., Cam- 


Sept. 15, 1901. 
Sept. 1, 1901. 


Walter S. Lyons, Roi- 


' 



MBiGooi^lc 



APPENDIX O. 



Canvass ok Bids foe Foenishmq and Ehectino Iron Fence: 300 
Feet on Copdjg op East Boston Tonnki. Incline, Mav- 
erick Square ; 285 Feet on Coping of Easterly Side of 

NOKTHERLr iMCI.INE OP SUBWAY, HEAR TRAVERS STKEET. BII>3 

RECEIVED Ado. 14,- 1901. 





No. of 
PODDdanii 


Price 
Po^nd. 


-Sfsr 


T,~., 








G. W. & F. Smilli 
Iron Co,, Gerard 
street, Rozbury .... 

New England StraM- 
ural Co.. Boston... 

Van Dorn Iron Works 

Cc...Cleyel«nd,Ohio 


3n,090lb9. 
39.300 " 
*0,280 " 


9.076 
.08 

.035 


»2,GeT 00 
2,34* 00 

.2,215 40 


Not Stated. 

On approval 
of contract 


Not stated. 

85 days 
fromawird. 
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boSTON 1?RAN8IT OoMMISSIOH. 



APPENDIX P. 



Cantasb op Bros for LArma Pipe Sewer ami> Bdildino Thbgr 
Manholbb IK State Street, near Atlantic Atenue. Bids 
> Ado. 16. 1901. 



OlDDBM AHD ADDBMSH. 


i 


n 

it 


I 


Tim 


.., 


Beginning. 


CompIsllDg. 


Dorchester Constrae-l 
tlon Company, Dor- 
chester, 119 Boston 


S66.26 

1.60 
187.60 

1.16 
143. 7G 


• 19.90 
119.*0 

18.00 

108.00 

18.00 
96.00 


s 

475.05 

895.60 
289.76 


Not Btated. 
Aug. 18, 1901 


Not Btated. 


P.McGovern,Hoibur7,\ 
67 Maywood street . j 

G. H, Foaa. Boaton, \ 
8 Exchange place. . . / 


Aug. 25, 1901 



NoTB. — Pipe turnUhed bj the CommUsioti. 
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